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iyffBM^-fiiigm, «^tr>^i»i£ (esr&) autJcfcoTSrawsfi* 

CH^^2] IffgBE' t>^-ffiW5X10 15 spins/cm 3 fi( 

[ft*^3] mia^O. 5cc/m 2 /daygK% 
mrfO. 5 g/m 2 /d a y J^TT'&£ 3 £ 1 

MttSfta 1 75M»^^3 <©V^*rtlJ^lf#^tCfH*©55f^^U 7 7-f 

o 

[0 0 0 1] 
[0 0 0 2] 

%itir z>v>*m-i sterna m^rtj ^(Drty^-yuntLxm^bftx 

[0 0 0 3] 

1 ffi!E#2 0 0 1 - 3 0 



#2 000 — 318014 

K-m£t~iznmizn7.Av rm^m^-r^>m^t^(D^-mmv$>^ a tit 

, Sl^^'VT?^^!! CVD& PVD& # U >^^^>il^ 

'J77Y;i/Att, 2cc/m 2 /day|M|W (OTR) ^, 2g/ 
mVdaygMIffll (WVTR) fc^-t S {C"T J:*;^** 

[0 0 0 4] 

fete, JKJ?S:itSaS**ri:K:«fer3T/hS<3aiSit*«»ie>4xT 

[0 0 0 5] 

LfrL&#£>, jS¥tC&V , kT&, Society of Vacuum CoaterslC 33 V»T, J.T.F 
elts»b(34th Annual Technical Conference Proceedings(1991) , p. 99-104) J 
. E.K1 ember g-Sapieha£> (36th Annual Technical Conference Proceedings (1993) 

, P .445-449m, mmt^mLxm(D\H^tj^mm-r^<7)izm\ rusted 

[0 0 0 6] 

[#g0£#fl¥& b <t e> £ -r £ mi 

[0 0 0 7] 
[RSI 

ot, ttfiaK-fb^r^aRKti, «^tr>^®as (esr^) mfeVLZ^xwmz 

[0 0 0 8] 

2 ffi$E# 2 0 0 1 - 3 0 2 3 4 7 3 
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[0 0 0 9] 

-fe>*-©afS^ 5X10 15 spin s/cm 3 K±t'$)5 3i:Wi LV*„ 
[0 0 10] 

E* 5X10 15 spin s /c m 2 U±X$>Z>Mit>r J mm 

it. mmizm<DM&tfmz\&tfht£w&z£^x^z£\,^. z<Dmm&*i't& 

if XXV fr&\**<D&mtf&&K&tlX\i*&frioX'2b&. 
[0011] 

e>ic mmmmmtfo. 5 c c /m 2 /d a y «Tt% *i^nwo. 5g 

[0 0 12] 
[0013] 

3g3 izmm-tz^oiz. mzmfc j rjmmomztf5~3 o o nmj^TT*&&^ 

[0 0 14] 

#3B9!K:«fc*Wi, 5-3 0 0 nm£v\e>^&T^v^t>^img£^&L£:*§ 

^ott), mntcifxxvT&&mn-*&z.£.&x*i*. BitT^rnm^?^ 

>?r >f & ?£f& L fe if* X V y -7 4 ;i/ A tejM'ft^SHI £ W* o Z. £ ifitz < , 

* t=. -y 4 A/ u <d ii - jmd m * z %tm -r & z. t % x ^ s £ #> * g jc & v > t % # * 
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[0 0 15] 

o 

[0 0 16] 

[0 0 17] 

•So 

[0 0 1 8] 

[i] wtitT^mm 

[0 0 19] 

tttfstcTBjastiTfcy, 3M^r>fii3it «^-^tf>^^ (esrs 

[0 0 2 0] 
£1% E' "fe^-JCoVxTSiWr*. 
[0 0 2 1 ] 

e' ^«?©ii:Tf*y, j^t© Dffci] tt, e' -fe>#- 

[0 0 2 2] 
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o:si:o 
o 

[0 0 2 3] 
[0 0 2 4] 

3dT% Wmm*x¥y&m& (ESRS) mfelzk-oTWlW-iStiZE' *y 
*-(Di&miZ. 5X10 15 spin s/cm 3 «±tfe5ri:Wi LV>„ 
[0 0 2 5] 

E* t>^-0W5X 1 0 15 s p i n s / c m 3 U±T~$>2>Mik J r J MB 
[0 0 2 6] 

E* -fe>#-0>&£fcj:, lX10 18 spins/cm 3 gK*^3i: 
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si £ mm -t z> z t & m m t. & s a* e> -e & -5 . 

[0 0 2 7] 

#ic, ©as (esrs) jco^rsiwts. 

[0 0 2 8] 

T^S. ££T?«^*fcT:/&iftiS (ESR&) fcfcj:, ^ffi&JfrB^fcWy-KJ: 

h;i/&r*&u, ^snt^* (esrs) »cj:y, 

^ ®^ ^ tl *^ fi ^ tl T V n ^ ^ (C o V n T (7) '» $g # -5 ^ i: ^ T' ^ ^ o 
[0 0 2 9] 

[0 0 3 0] 

^rt^f^i/'^O^fV (HMDSO) , 1, 1, 3, 3 -Th^tT-JlVZ/U 

*rVy (tmdso) , tf-;i/h ¥-;v h V tr/ii/^z/. 

7- h^* b*i/i/?y (tmos) , *m\*v * h*i/i/?y. 

9 >^(7)^ftI(Z> fe(DS:ia^fefi2 SJ^-tM V\ & 3 £ ^T'tS. 
[0 0 3 1] 

^>r>f 5 — 3 0 0 nm0ff<* fcVO»V*JP3^/*Ufc:#;*^y 77^ 
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[0 0 3 2] 

§gU Z&mtS £ 5-2 0 nmtnrt^J: y«F* LV^ gfcfb*>f SSBI<Z>J¥3 
$:5~2 0nmi:-r^Zli:{C4:oT, tt^^Wi: L/T© 7 \s*c 

^AtC"*-* b<, ^-©j^^ ^ 5 0-2 0 0 nmttSit'^ltt^ 

t>#js»b &c <fc lvn 0 

[0 0 3 3 ] 
[0 0 3 4 ] 

[2] 

[0 0 3 5] 

*«i©^;ti;77^A 1 {CfcW£SM2te, ±ll^'J7tt$:tt5 
[0 0 3 6] 

Attack);, 
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^©zK'jti/7^> (po) mm. 

• wftoKytfi^-f >«©*aRsKy >«flg capo) , 

• /JfUlf b>fl/7^! U- h (PET) , jJfUxf U>2, 6-i~7# ls-h 
(PEN) ^(Z)7j<y xx^;WfcfgfSg, 

• t-fn>6, t>fn>i2, M^n>^(D^'J7^ F9fc (pa) mm. 
jtfU tf^;i/T;i/=i-;i/ (PVA) «flg. x^- tfx^y^ii-^m^-ft ( 
EVOH) tg<D#V¥-)lT)l3-)l&mm. 

• #y>f s k (pi) mm. 

• sKUi-rM S K (P E I ) mm. 

• jku* (ps) mm. 

■ 3i<Ux-x-;i/-9-;i/^> (PES) jtfgg, 
•/K'Jl-f;i/X-fMh> (PEEK) i§, 

• >KV #-jJ?*- b (PC) tffll, 
•jKUl^-^/^9-h (PVB) tfSg, 

• >Ky r u u- h (par) tfgg, 

• x.?-\/y-W7*jiKx- ; f'^y&M&fc (ETFE) , H^yftJfrftx^U:/ ( 

p f a) , mvvik^i- i/>-A-7Ma7i^;i/^- ;i/x--r-;i/^fi-£"ft ( 

FEP) , 7yft^-Uf> (PVDF) , -7vit\£— 11 (PVF) , rt-7JV 

tnxf u>-rt-7U uzfu fcf l/>-/t-7on tfx;i/x-^;i/-^M-^^ ( 
EPA) VO^yaH^fll, 

[0 0 3 7] 

y u- h^^tcj; *j&2>mmm&m j p. mmrv y ;n/- bit^mt^yt-jv 

#>T*yb-K ^'Ji^W^Ulz-h, #y x-^;i/T * y i/- h^<z) 

*-y □rv-$:#'g > igT^ y u - h^; ^-KmM^\^&t=.mmmm.mm<D%mk 
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% 69 £ S # 7 Y ft A £: L T ffl ^ £ r h =fc rJ fg T? & & „ 
[0 0 3 8] 

[0 0 3 9] 

«l*l^lC-e-4x^tl2~l 0 LV^ 
[0 0 4 0] 

[0 0 4 1 ] 

£tto<DWiiiam*:ija7L&z.£%-e , g&. fit, ±faor>*-3- h#m, n- 

^7i^7a-h, t>f73-h, f^*;^3-h, x^-n-h^ 
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m^AtLxit. o. i~5 g/m 2 (ttmftm nmtf&£ 

[0 0 4 2] 
[0 0 4 3] 

[0 0 4 4] 

[0 0 4 5] 
[0 0 4 6] 

tfmm-rzmmz&T^Ltb&zttfX'g. iotE' (^*fm^) & 
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m-t & m n -r s 3 1 ^ z> # £ -e & 3 » 

[0 0 4 7] 

_hKEL/T^fe^^(D^XAU T7>r;bAtt, ^i?t3gjj§^# 0 . 5cc/m 2 
/d a yJ^T-T^^il^tfO. 5g/m 2 /day«T, i'J^tKli^ 
ifi3§j®^#0. 1 c c/m 2 /d a yHTT'*IMW0. lg/m 2 /da 

[0 0 4 8] 
[§H«J] 

[0 0 4 9] 

(mmm 1 ) 

EI 2 iZyjk-t J: O IC 3S#2 0 £ IT, i/— (3 0 cmX2 1 cm) ©2i 

y 7^ K7^;i/A (*) Nii.02, j?si5/im) &«s 

U ^7X7CVDif 1 0 1 1 0 2 fttf>T3P«;fi 1 1 4$BC^;f 

U£„ #ctc, cvDif ioifflf^>;^-i02^i^ ft&tm^JiO^^cfcth*^ 

-tf#^>:/{Cj: *K >JMJ5£^3. 0X10" 5 Torr (4. 0X10" 3 P 
a) ^T'MffiU^o mfAiS^l \ Mm>T A iM©-ST'fe 

S^\^r-9-^^-;i/^i/ndf^> (HMD SO) #X (SU • 9*J • n-=.y>f • */ 
'J3-Xa SH20 0, 0. 65CSt) *3J:tfMlt#* (*»*!£lftSlt( 
#0, MS9 9. 9 9 9 9%«±) SriflflfLfeo 
[0 0 5 0] 

T3P**I 114 {C 90kHz ©M«$:^-r-2>*^ (^A«^J : 3 0 0 
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P 1 0 9 HMD S 0#X£ 1 s c c m, £ 1 0 s c c m, 

A#X£3 0 s c cmfAL M&tfy? 1 0 8 102 £;<D|l3fC& 

1 3 0«&Mft5 3 illCJ; »J % j&m^>A-l*JJ±?J& 0. 2 
5Torr (33. 325Pa) IC&*>, 1#7 W )b A 2 ±JCBMt$->f JftJK 3 h 
VT<DMit J r4M } tig<D&^ : &47-Dfc a Z.ZLT% s c cmli, standard cubic cm 
per minute© BgT*& § „ gHfc^-f i!tJ^<£>Ig/P# 10 0 n mlC&5 * T-fifcJ^fcfT V> 

[0 0 5 1] 
(HMM 2 ) 

EI3 (C^-r^^fC, S*|3 OilLT, n-^©2f»ffi#3KU7^ K7-f;i/A 
OK) »U N 1 1 0 2 , £ 15/im, ipg 6 0 0 mm, 5 0 0 0m) 
&mflf-L, rtl^it^'JIi4i^ty7X-7CVDgt2 0 1 CD^>/\*- 
2 0 2ft{:gflfe. #CtC, CVD^g2 0 1(Df^>;t-2 0 2W&, fl&EHE 
aK>^"fiJ:tf?ftt£it3K>^K:J:*;, 3 . 0Xl0" 5 Torr (4. 0 

X10~ 3 Pa) *T?«£Ebfe. JKfSrtfX (^^iHtlMM*) 212 

£ L/T, 7^h9^ h^rS/2/9> (TMOS) (fgiSft^Xgi($0, KBMO 

4) feiOfiftfg^ (*»m?$lft3R(80, ««9 9. 9 9 9 9%^±) £Mtb 
fc. 

[0 0 5 2] 

7£iC, =1-7^ >^K7A2 0 5©je#lC, 3-f-f>yK7A2 0 5 M 
f SJ:^»C l=fe(D«#2 1 3 SrSESU :ffl3-fY>^K7A2 0 5 Z.MM2 
1 3ii©r^cMI[4 OkHzOiSMiS* (&A«7J:3. 0 kW) fcEfrftlL 
£ 0 f IT, 7^>A- 2 0 2 ft©ii2 1 3 C2jfi^{Cigtf£*l£:#*#AP 2 
09^&, TMO S 5 0 s c c m, Wt^iS^*. 5 0 0 s c c mt^Al, 

X^^>^2 0 8 £t^>A-2 0 2 £.<DmiZ2b&XJV72 1 4 © gg BBS S: ffiftW 
"TSifctCJ: V, J&&B£<JD^-Y>/1-WJEE:27S: 5 X 1 0" 2 T o r r (6. 7Pa 
) JC^oT, i#7-f;VA3 0±tC«!i*'Ki:l/"C©ift'ffc^r>f3gJRS:^L/fc. & 
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[0 0 5 3] 
(HS6M3) 

[0054] 

amm 1 ~ 5 ) 

[0 0 5 5] 

<BU (mm* -Okik&Ql (HMD SO) #*tf>^», ^Ut#X 

OSfe*, MEiJ, SAtiJ, BE/?) ZMT&mi izm-f mt b£ 0 
[0 0 5 6] 
(«^-XtT>^(ISs (ESR&) <DWfe&) 

(ESRS) tCfcUE' iz^-OtoK&iWJgLfc. $J£lCffiV>£:=gg 

[0 0 5 7] 

(M^g) 

*-<>^S : ESR 3 5 0 E (BRUKERfil) 

tfM^tt :HP 5 3 5 1 B 7^?nIMi*^>3f- (HEWLETT 
P ACK E ARDtti) , ER035M (BRUKE Rtfcjg) 

, ESR9 10 ^'f^^h (OXFORDftg) 

(M£^#) 
8W5tMS : (23t) 

:33 1. 5~341. 5 mT 
MM :100kHz, 0. 2 mT 
V>f#n$2fc : 9. 4 3GHz, 0. 1 mW 
im3fB#f?3 : 8 3. 886sec X 4 EJ 
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'B5r5£S : 3 2 7. 68msec 
y h : 1 0 2 4 j& 
- : TM 10 , R«S 

g = 2. 0 0 0 3tfjfilC£/'J#B|tF CDE* ■fe>*-tCjSH > rsS/^^/*«fi» 
£*l£„ E S R*/>C# h;i/Jiii^, I^ft»tbT#e>*l, 1(S^#T-MEM 
, 2 0«^?^#ilK (®3t&aQ ##*>ti£„ *hr>»tt, ^*f«^$:^L 

[0 0 5 8] 

fi) tCJStt-SE* 5 X 1 0 15 s p i n s/cm 3 T*&ofc 

o 

[0 0 5 9] 
[0 0 6 0] 

[^13 





was* 






SAS 




e' -trv^-ffi 


0TR(cc/ 


WVTRfe/m 2 








f} (m 




(ran) 


SCsDins/cra 1 ) 


rf/day 


/day) 




X(sccra) 


(seen) 


Torr) 








• atnO 






1 


10 


250 


300 


100 


2.9X10 15 


0.08 


0. 30 




50 


500 


50 


3000 


100 


2.3X10 18 


0.06 


0.15 




50 


500 


50 


3000 


10 


3. 4X10" 


0.08 


0. 28 


Jttfflil 




2 


250 


300 


100 




120 


44 


i£R0J2 




20 


250 


300 


100 




4 


3 


ttt»U3 




20 


250 


50 


100 




38 


32 


tbR#j4 




50 


250 


300 


100 




2.5 


3.5 






20 


500 


300 


100 




118 


43 



[0 0 6 1 ] 



KiRtf^JSiW (OTR) #0. 5cc/m 2 /day«T, TK^^ig^ 
(WVTR) #0. 5g/m 2 /day«Tt'fetJ, U rffi&a*l/ 
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fcfiDJCjtfU JtlS!Wl~5©3tf^Ay 77^ KSStf^jgiSS* (OTR) 

iuflcjSSatJBig** (WVTR) ©fa;n%SMffi3£fli&J:II!».K W^^A'JTft 

[0 0 6 2] 

m&«^^bf>^p^ (ESRi) m^z^^xmm^n^>E' izyz-zm-t 

[0 0 6 3] 

*»^A';77>fMfi, ttSRaiftJf83^0. 5cc/mVda 
y^TT**PiJlC3§i«#0. 5 g/m 2 /d a yJ^TT*&D, M^rtX^ U Tffi 

[0®<DffS#&I&fJJ!] 

[01] 

[02] 

^ 9 x v c v d mm <d - m & b -r 0 t*& s = 

[03] 

# g m y arab & fit a & ^ x v c v d mwo) —m & B-t Mat- & & . 
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mm] 

7s A U 7 7 4 Jl A & £ #t -T £ r £ £ B W £ f £ . 
(ESR&) M^lC^oT^M^tlSE' -tzyt-Zm-tZmt-fZa 
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1. &M*EHR 1 9 9 0^ 8^27H 
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